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@ Rock drill bit 


© A rock drill bit of the impact type comprising a boring 
head (11), a shaft (12) having ridges (18), a front surface (13) 
and a number of peripherally spaced holes receiving inserts 
(14), said holes extending forwardly and outwardly at an 
acute angle 9 with respect to the center tine (CL,) of the drill 
bit (10). The guiding surface (25) of the Insert (14) mainly 
coincides with the Jacket surface (16) of the bit body (10) when 
the Insert (14) has been fixed In the hole which emerges into 
both the jacket surface (16) and the front surface (13) of the bit 
Of body (10). This means that the guiding surface (25) partly 
a£ extends on both sides of the plane of the front surface (13). 
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Rock Drill Bit 

This invention concerns a rock drill bit with chisel-shaped 
inserts placed in gun-drilled holes of the rock drill bit. 
5 The center line of each insert when inserted into the hole 
inclines an angle ^j* relative to the center line of the rock 
drill bit and the guiding surface of each insert generally 
coinciding with the jacket surface of the bit body extends 
partly on both sides of the plane of front surface of the 
10 bit. The cutting edge of each insert . is arranged axially 
outside said plane. 

Hitherto known rock drill bits have inserts in holes that 
emerges only into the front surface and that in some cases 

15 inclines relative to the center line of the bit. Known in- 
serts with a rectangular shape having a center line parallel 
with the center line of the bit has a disadvantage, common 
with the first-mentioned inserts, in that they tend to bore 
in an inclined manner. Rock drill bits having conventional in- 

20 serts in the periphery cause an unstable drilling operation 
due to the shape of the inserts so that the bores get in- 
clined in the longitudinal direction. Bits provided with 
rectangular inserts also cause inclined bores as the peri- 
phery of the bit only can receive a small number of inserts 

25 due to that the brazing process demante a lot of material 
around each insert and therefore a small number of guiding 
points are achieved. Only a few re grin dings of the inserts 
may be done and yet obtaining a bore with an acceptable dia- 
meter . 

30 

The object of the present invention is to provide an improved 
rock drill bit that solves the above-mentioned problems. 


The invention will be described in the following in connec- 
35 tion with the accompanying drawings wherein other characte- 
rizing features and advantages of the invention will appear. 
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Fig. 1 shows a side view of a rock drill bit according to 
the present invention. 

Pig. 2 is a top view of a rock drill bit according to the 
5 present invention. 

Pig. 3 shows a section of a part of the rock drill bit along 
the line III-III in Pig. 2. 

10 Pig. 4 is an enlarged view of a part of the rock drill bit 
according to the line IV- IV in Fig. 1. 

Fig. 5 shows a side view of an alternative embodiment of the 
rock drill bit according to the present invention. 

15 

Fig- 6 is a top view of the rock drill bit shown in Fig. 5. 

Fig. 7 shows a section of a part of the rock drill bit along 
the line VII-VII in Fig. 6. 

20 

Pig. 8 is an enlarged view of a part of the rock drill bit 
according to the line VIII-VIII in Fig. 5. 

In the embodiment shown in Figs. 1 to 4 the improved rock 
25 drill bit of the impact type is generally designated 10 and 
has a boring head 11, a shaft 12, a front surface 13 provided 
with fixed chisel-shaped inserts 14 and front inserts 15 . The 
jacket surface 16 of the rock drill bit 10 has a cylindrical 
form and is defined in Fig. 1 at the boring head. The jacket 
30 surface 16 may, however,.. be defined anywhere along a. part of 
the bit in the longitudinal direction but preferably it is 
defined at the part that is axially inside the relieved por- 
tion 17, i e the ridges 18. The part of the bit that is 
axially outside the relief surface 17 may have a smaller dia- 
35 meter than the jacket surface of the ridges ♦ For reasons of 
clearness, only the jacket surface 16 and the periphery of 
the ridges 18 have the same diameter. The ridges 18 are pro- 
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vided to abut against the wall of the bore during the drilling 
operation in order to guide the boring head 10 in the bore. 
The number of ridges is at least four, preferably six. Each 
ridge ends axially inwards in a tip 19 which serves to break 
5 loose eventual remaining protruding rock parts out of the 
wall of the bore at retraction of the rock drill bit 10. A 
number of fluid passages 20 are provided in the bit body to 
conduct fluid to the drilling area and to remove, the cuttings 
via the grooves 21. 

10 

The chisel-shaped inserts 14 are pressed into the holes in 
the periphery of the drill bit 10 so that the radially outer- 
most surfaces mainly coincides with the jacket surface of 
the drill bit. It is understood that the word "mainly " should 

15 include a radial displacement of the radially outermost sur- 
face of each insert 14 of -2 to +2 mm relative to the jacket 
surface 16 of the bit body 10 f preferably + 0.2 to + 0.5 mm. 
The inserts 14 are arranged so that the steel body of the bit 
10 will not be excessively worn and therefore the diameter of 

20 the bore remains constant during the whole drilling operation. 
The front surface 13 has a central recess in which four con- 
ventional inserts 15, having no cutting edges, have been 
placed- The inserts 15 are provided to crack the rock ma- 
terial bore after the machining of the peripheral parts of 

25 the bore made by the chisel-shaped inserts 14. 

Fig. 4 shows an enlarged section in a side view of a part of 
the drill bit according to the line IV-IV in Pig. 1 wherein 
the chisel-shaped insert 14 has been placed in a hole in the 

30 periphery of the bit, which hole partly emerges into the front 
surface 13 and partly into the jacket surface 16. The insert 
14 has a generally cylindrical shape with a diameter D g within 
the interval 4 to 20 mm, preferably 7 to IB mm. The machining 
part of the insert 14 is the cutting edge 22 which is surround- 

35 ed by a rounded corner 23 and a chamfer 24 transferring into a 
guiding surface 25. The guiding surface 25 mainly coincides 
with the jacket surface 16 and has about the same radius as 
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this surface 16. The center line CL 2 of the insert 14 inter- 
sects the front surface 13 and inclines an acute angle relative 
to the center line CL of the bit body 10, so that the guiding 
surface 25 of the insert 14 becomes arranged on both sides 
5 of the plane of the front surface 13- The cutting edge 22 
protrudes a projection u from the plane of the front surface 
13, (or a straight extension of the front surface 13 as shown in 
Fig. 4 which hereinafter will be included in the expression 
"the plane of the front surface", as the front surface may 
10 assume other shapes such as a conical shape), which lies with- 
in the interval 1,5 to 10 mm. preferably 2 to 6 mm. The maxi- 
mum length 1^ of the cutting edge 22 at u - 0 is defined as 
the distance between the points on the periphery of the insert 
that is closest to and longest away, respectively, from the 
15 center line CI^ of the bit body in the plane of the front sur- 
face 13. The length x of the cutting edge 22 for an actual 
maximum projection of the insert is defined as the distance 
between the points of intersection of the normal of the center 
line CL X and a tangent T 1# being parallel with the center line 
20 CL 2 and coinciding with the highest point of the cutting edge 
22 to the radially innermost jacket surface of the insert 14 
and with a tangent T 2 , being parallel with the center line 
CLj.to the guiding surface 25. This means that when defining 
the length x of the cutting edge no consideration is taken 
25 concerning eventual rounded corner 23 or ehanfer 24 and there- 
fore the length x is given by the formula 

x = L x - u • tan 
i.e. the length x of the cutting edge will diminish with an 
increasing distance u or with an increasing angle. <f . The 
30 length x should be not less than 4 mm and not more than 20 mm, 
preferably 6 to 15 mm, at angles between 20 to 50°. pre- 
ferably 25 to 45° and at 1^ within the interval 4.5 to 32 mm, 
preferably 6,5 to 21 mm. 

35 The axial length y of the guiding surface 25 consists of the 
length L 2 that is the distance between the axially innermost 
point of the guiding surface 25 and a point of intersection 
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between the plane of the front surface 13 and the guiding 
surface 25, i.e. u « 0, and the actual projection u so that 

y ■ L 2 + u 

wherein y should have a value within the interval 3.5 to 30 mm, 
5 preferably 4 to 16 mm at revalues of 2 to 20 mm, preferably 
2 to 10 mm. 

Thus, the length x of the cutting edge 22 depends' on the length 
y of the guiding surface 25 so that 
10 x * L x - (y - L 2 ) • tan Cf> 

In the embodiment of Fig. 4 the cutting edge 22 is perpendi- 
cular to the guiding surface 25 so that the cutting edge forms 
an angle with the center line CL 2 of the insert 14 that is 
-|5 90° minus <f . However, the cutting edge 22 may deviate from 
this perpendicular relationship with the guiding surface 25. 
All said intervals are inclusive. 

The shape of the guiding surface 25 also provides for a larger 
20 number of regrindings of the cutting edge 22 of the insert 
14 relative to a conventional insert without changing of the 
diameter of the drill bit. It is possible to grind a new 
cutting edge 22 a distance corresponding to about the length 

y. 

25 

Figs. 5' to 8 show an alternative preferred embodiment of 
the present invention in the same views as in Figs. 1 to 4, 
wherein the parts of the rock drill bit have been given the 
same numerals as in said figures. The general differences 

30 between Figs. 1 to 4 and 5 to 8 respectively are the provi- 
sion of a peripheral bevel 26 and a guiding surface 25 that 
lies slightly outside the jacket surface 16 of the drill bit 
10. In Fig. 7 and 8 lite in Fig. 3, however, the insert 14 is not shown in 
section. The bevel 26 has been ground at the outer peri- 

35 phery of the front surface 13 so that each bevel 26 inclines 
downwards and backwards an acute angle relative to the plane of 
the front surface 13. The angle oL has the same value as the 
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angle (f shown in Fig. 4. The bevel 26 serves to facilitate 
the drilling of the hole in which the insert 14 is to be 
pressed into as it is easier to drill perpendicular to the 
abutment surface than in an inclined manner. In this case 
the center line CL 2 does not intersect the front surface 13 
but rather the bevel 26. The guiding surface 25 still is 
arranged on both sides of the plane of the front surface 13. 
The size of the bevel 26 may vary but it must always be per- 
pendicular to the center line CL 2 of the insert 14. The axial 
extension of the bevel 26 is either less than the length L 2 or 
equal to or more than the same. The radial extension of the 
bevel 26 is less than the length x. The insert 14 partly 
projects In the radial direction of the bit body 10 in order 
to drill a bore in the rock that does not wear on the jacket 
15 surface 16. The formulas given earlier in the specification 
are applicable also in connection with this rock drill bit. 

It is an advantage at the drilling of rocks that the length 
of the cutting edge 22 may be short so that each insert 14 

20 operates with a higher surface pressure at constant low feed- 
ing forces on the drill bit. It is also advantageous to have 
a lot of cutting edges along the periphery of the bit body 
to achieve an even drilling operation. In conventional rock 
drill bits it has not been possible to use inserts with a 

25 short cutting edge length as they demand very wear resistant 
hard material that, however, would not endure the high tempe- 
rature of the brazing process. The brazing process also de- 
mands much heat conducting material around each insert which 
contradicts the possibility of having a lot of inserts along 

30 the periphery of the bit. 

The present invention results in that a chisel-shaped insert 
may be pressed into a bore in a rock drill bit and it is se- 
cured in the bore through shrinking of the bit body or through 
35 tight fit. These securing methods make it possible to use 

harder and more wear resistant but heat sensitive hard materi- 
als for the inserts that hitherto not have been usable, i.e. 
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materials such as hard metal having a Vicker's hardness of at 
least 1200 and preferably 1350. The use of more wear resistant 
hard material makes it also to a high degree possible to close- 
pack the chisel-shaped inserts with' short cutting edges along 
5 the periphery of the rock drill bit. 
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Claims 

1. Rock drill bit of the impact type comprising a boring 
head (11), a shaft (12), a front surface (13) and a number 
of peripherally spaced holes receiving inserts (14), each 
having a cutting edge (22) protruding a projection (u) 
axially outwards from the plane of the front surface (13), 
the center lines of said holes extending forwardly and out- 
wardly at an acute angle <f with respect to the center line 
(CL X ) of the bit (10), c h a r a c t e r i z e d in that 
each hole terminates in the jacket surface (16) of the boring 
head (11) and in either the front surface (13) or a bevel (26) 
formed at the front periphery of the bit (10) or in both of 
them and in that each insert (14) has - a generally cylindrical 
15 basic form and is provided with a guiding surface (25) that 

mainly coincides with the jacket surface (16) of the bit (10) and that 
partly extends on both sides of the plane of the front surface (13). * 

2. Rock drill bit according to claim 1, characte- 
20 r i z e d in that each insert (14) is secured in the hole 

by shrinking of the bit body (10) or by a tight fit and that 
each bevel (26) inclines downwards and backwards an acute 
angle relative to the plane of the front surface (13) 
which angle ^ has the same value as the angle C& 

25 

3. Rock drill bit according to claim 1, characte- 
rized in that the length (x) of the cutting edge (22) 
being arranged in the radial direction of the bit body (10) 
depends on the axial length (y) of the guiding surface (25) 

30 so that 

x ° L ! - ( y - I» 2 ) • tan ^ 
wherein 1^ is the length of the cutting edge (22) and L 2 is 
the axial length of the guiding surface (25) at u = 0. 


35 
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4. Rock drill bit according to claim 3 f characte- 
rize d in that is between 4.5 to 32 mm long, pre- 
ferably 6.5 to 21 mm, and is between 2 to 20 mm long, 
preferably 2 to 10 mm, and that y lies within the interval 
5 3.5 to 30 mm, preferably 4 to 16 mm, and the angle <jP has 
a value between 20 to 50°, preferably 25 to 45°, so that x 
obtains values between 4 to 20 mm, preferably 6 to 15 mm, 
all intervals inclusive. 

10 5. Rock drill bit according to claim 3, characte- 
rized in that the diameter (D ) of the insert (14) lies 

s 

within the interval 4 to 20 mm, preferably 7 to 18 mm, in- 
clusive. 

15 6. Rock drill bit according to claim 2, characte- 
rize d in that the axial extension of the bevel (26) is 
less than the length l* 2 . 

7. Rock drill bit according to claim 2, characte- 
20 r i z e d in that the axial extension of the bevel (26) 

is longer than or equal to the length L 2 - 

8. Rock drill bit according to claim 2, characte- 
rized in that the radial extension of the bevel (26) 

25 is less than the length x of the cutting edge (22). 

9. Rock drill bit according to the preceding claims, cha- 
racterized in that the insert (14) is made of hard 
metal having a Vicker's hardness of at least 1200, preferably 

30 1350. 

10. Rock drill bit according to the preceding claims, cha- 
racterized in that the cutting edge (22) of the 
insert (14) is mainly perpendicular to the guiding surface (25) 

35 in a section taken along the cutting edge and that said edge 
forms an acute angle with the center line (CL 2 ) of the in- 
sert ( 14 ) that is 90° - . 
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